Measurement of the hemoglobin N-(2-oxoethyl)valine adduct in ethyl carbamate-treated mice.
Ethyl carbamate (EC) is bioactivated by CYP2E1 through vinyl carbamate to its epoxide, a reactive electrophile. This carcinogen reacts with macromolecules, including hemoglobin (Hb). This report defines a method to examine levels of N-(2-oxoethyl) adduct on the N-terminal valine of Hb after EC treatment at carcinogenic doses. Concentrations were determined 24 hr following an oral dose of EC (1 mg/g body wt) to strains A/J and C57BL/6 mice. Globin samples were isolated by precipitation in acidified acetone, washed, dried, and stored frozen at -20 degrees C until analyzed. Weighed aliquots were treated with sodium borohydride to reduce the aldehyde of the 2-oxoethyl group to the N-(2-hydroxyethyl) adduct. The adduct valine was cleaved using phenylisothiocyanate to form a substituted phenylthiohydantoin derivative of N-(2-hydroxyethyl)valine in a modified Edman degradation. After reaction with N,O-bis(trimethylsilyl)trifluoroacetamide, the resultant product, 1-(2'-trimethylsilyloxy)ethyl-5-isopropyl-3-phenyl-2-thiohydantoin , was quantified by GC/MS with selected ion monitoring of the molecular ion using synthetic N-(3-hydroxypropyl)valine as an internal standard. No adducts were detected without NaBH4 reduction. Strain A/J mice treated with EC (1 mg/g, N = 10) yielded mean +/- standard deviation (SD) adduct level values of 13.3 +/- 1.03 nmol/g globin; saline-treated A/J controls (N = 7) gave background levels of 4.43 +/- 0.69 nmol/g globin. Strain C57BL/6 mice treated with EC (1 mg/g, N = 6) exhibited mean +/- SD values of 12.0 +/- 1.92 nmol/g globin, while control mice of this strain (N = 4) had adduct levels of 7.23 +/- 1.19 nmol/g globin. These results are consistent with findings of others that bioactivation of EC produces N-(2-oxoethyl)valine hemoglobin adducts. Although the difference between mouse strains in mean total adduct levels following EC treatment was not significant, the differences evident in comparisons within strains due to treatment, between strains in endogenous background levels, and between strains in estimates of mean increases in adduct concentrations resulting from EC treatment were highly significant (p < 0.01). This assay provides a biomarker system for assessment of production from EC of the electrophilic metabolites which are believed to be genotoxic following metabolic activation in vivo.